Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/005699 
International filing date: 28 March 2005 (28.03.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-094488 

Filing date: 29 March 2004 (29.03.2004) 



Date of receipt at the International Bureau: 12 May 2005 (12.05.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



B ^ H # It )t 

JAPAN PATENT OFFICE 



SO #A m # O 



nil 



$ tL T ^ 
^ i: ^ IjE HJ§ 1- ^ o 



l ± F IS (7) SI 



t; rd *fe $ n T 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



,'11 m B B 

Date of Application: 2004^ 3.^290 

Applicaiion^Number: ^fM2004-094488 



JP2004-094488 



la- ^ 

The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

* ^ A mx^^nBAimmm^ 

Applicant(s): 



Commissioner, 
Japan Patent Office 



2005¥ 4^200 




[^^] 

[missel 



20310295 
HOIL 21/22 

1^ 



2 0-^ t*5t^aH 



2 0 



000001122 



110000039 

045-441-3850 

132839 
21. OOOR 



m m m 1 
mm 1 

0204827 



[msm 1 ] 

^tl L - K ^fxJtfr 1*1 IC u - K -t ^ X -7^ <y 7" h . 
ix It^^P 1*1 T a llx IC ?t L T ^11 ^ ff 7 X -y y° t . 

X, -y 7° i: . 



[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

I c . LSI m<^^mi^mM.^mm.^ ^xmzisv^xit. mj± c v dvs at^nmmm 

t LX . ilB^iEtCVDvSlCckoT. r2 :y \t - y \^ fz >- ') ^ zy mt: fi^m-f ^ z t ib'^Sfe ^ 
tlTV^^o ttfe*. ^ n >^[C 4< t3 > ^ K — -g, ^ IC vt' V > tlT ^„ 

:^^^±.^c»l]i^ff^;3^-tSMJ±C V D^g^fflv^^ i: . C V D ^ g * h ^taX (TSI^^I 
i)^ 1 0 -^ 2 0 7ot m h^^fz. 

ij*#'^tl§ C i: ;b*^jH^ LTV^^ ( iff 1 #M) o 

[ 0 0 0 3 ] 

[#fF^i^ 1 ] nm 2003-17899 2 
[^Hl^^^iJ^] 

[ 0 0 0 4 ] 

L L 'Sr . iy ') ^ > ic H ^ fb * ^ * ^ ffl T * n > ^ K - 7' L H ic T . f^B 
[ 0 0 0 5 ] 

^^nx ^ y^muLx ^'i^^-f L^nM'\±^ < Bmmti^Mmmt^mhti^^coxit^j:\^ 

o 

[ 0 0 0 6 ] 

^^m^Emit. mx.it^ J iy y y t H^fb* omt ^i$.m l . Mi± c v d ic i; o t 
mm^mm-t ^rzib<D^m 

[ 0 0 0 7 ] 

-t^T^n'vv'h. uji^^pxmmzPi\^xm^^n^ V ^' h . jxji4r x^o >^m'0.<r)mm. 

[ 0 0 0 8 ] 

:^fEBf5<?>ii 2 <7>^f ig( h i" ^ t z ^ a . v-K- h ic^ts-t^ 7. ^ -V 7' . mu^mm 

L /cv-K - h ^ Ix C^'j^P 1*1 a - K -t § X ^ -y 7' i: . Jx ir^f^ 1*1 T' S ic jrt L T ^ 7 ^ 
-y7°i:. 5!aiI^<^aifx^^Jf L ^^4?- h ^jxltx^ J; -F> n - K -t-S x^ >y 7° i: . .t'-h 

n°D*«^/K- h \zmi%'t^ zhi-j: <t^-v ~kfxm^ \H\zx2 - K L. ^ <^v<mxfxm^\zn 



[ 0 0 0 9 ] 

_hie 2 o IC T . <\t. '^i^ X -7^ >y 7° T- a * ^ Ife ^ # t? ^ X ^ ffi -g, o 

ic ^ t L < t± . mil 7. ^ V -7- T tJ . m^mm ^'xi:LTt^^^> (SiH4) . K-t' 
y r tr 7^ h LX^Uitt^^ m ( B C 1 3 ) ^ ffl ^ o 
[0010] 

- i^- X >v 7° TMi s jx 1^ a - K -t § .t^ - N li fpf ^ IS g t ^ < T t ck L . # 

- h li 5^ 5 - 31 % ^ j:I L T - ^ ff o T =t ck „ 

[0011] 

- 7x -y 7° (c T a . F C P (First Cycle Purge) ^m\^ ^ t . F C P i: 
i: IC J; o T.-t.m^rfftl^t^^f&^fe ^ -ttT . fx^fp ^^^^.1l\Z ^< - 'J -f ^ ^ '^.X ^ . Z 

[00 1 2 ] 

t . *^]5teff^«i<?> 7° u -b X X \tt'r2y<7)fi^m^W^\z^ ^ mr^^i^^l^ Z^TzHb. a > 
mf^h^^W]-t ^ z hXfi^mM^h^^%1]-t ^ z h x.hfi^ . m.^m(r) y (7) ^ fx^iP 

^ * - V ^mi]-^h<n^MM.^x% ^rzn — '^\z't =b\z\t. r^mmiz ^ — '^m.<r>^ui\it-^ 
o m^'iP\H\zm.-t z . mmm\z >ff^ \H^^it^ - ^ ^ y -f ^ z h ^ z. h ti ^ . l 

\.m^\tmWLhmh(D%m\zt^r2yh^m-)^'t^m.±f)^3h "9 . ^*ii^p«g^x ^ r 

\^^^£\^o \:X}L<r) z hi]-h . F C P ^ij^lJltulc'^i^tf 7 3 i: tc J: ^ Ixlt^'i^P^ h ^ffl*^ 
lb a > <:r))|^j||^ f^if ^ it , j^^mWi ^ ^ y ^ fXfZiP ^ — h ti^ h <^WW-m.^ 

^ur^mit . z(/) ^ ^ t:^m\zm-^\^x^^tirzijcox3h^. 

[0013] 

T ^ o 3 (^^-iis^ff C V D ^gti . /x/t^ i: L T t ; >^ ^ > ( S i H 4 ) H^fb* ^ * 
(BCI3) i:^f$fflLT. lxir^'j(P[*lT*- h lC?gS(1^<:o^:x.x^Sli.^[S]lc«Ji^|# L 

rz'\kmx. fpwrm^"^ it7^^mKLmm-^\^\z}L^^%. ^ct^^-x^^v^t. tacvD 

vS ic J; . fti IS ^ ^ ±. ic. a > H — 7° 'j n > . ^ :b *> . vtx n > H — 7° t t 
[0014] 

t-^ V V O * - >l ir~kmri^L . S i: L T <7) ^ :x 4 ^ ta-t § . 4 - > ic 5> tl t 

- ^ 6 a 6 d <?:> 1*1 inc. fx^')^ 1 2<?^5'ffi5-^^Jb^S^ftU<7>jxF5W-t'5r.b*.T^^-^^ 
-7*lfcJ:^/7"^5'-^^-7M i*|g|5<?^^>-^-^^-7'2*^\ te^SitlcLTi^g^n 
T ^ . 3 <^ 2 ft <^ ^ ^ — 7' ^ > ^ — ^ 7' — X ^ # > 7° 7 J: K ^ # > 7' 8 ^ 
fflv^TS^*!ISLTv^^„ t^oT. > ^ ^ - 7' 2 l^lPJlcip A$ tl^ Jxltv^Xli. ^ 

^_-/2 l*I^Sitlc_h^L. 2fico^--7'<^^^T^LT}#M^tiS<. it^^ft 



(7>umt:i^ — -(t't^rzdb(D^(7>X'^^o ^fz.mi^. 1 0 li # - h [nlfelAT afe ») . 11 
[0015] 

'Srfc. /K- h 3 lct±. ^:x^N 4 ^^tti"^ 7- n -y h t'^si 1 7 2 fS^tt'^^tlTfc ^ . - 
S T <7) X a -V h i( X. T 1 0 7x n -V h B ^ It V ^ - ^ :^ ^ ^ 4 t ' . 1 1 1 6 7 X 

a -y h S * T M a°D ^ ^ ^ 4 1 6 8 1 7 2 X u -y h @ * T li 5^' 5 _ <75 :x 4 

2 9 t}^<b 1 6 7 V h B ^X^<^mua<^'y 4 cnWU-t ^^i^. Z 7 h I 28xa-v 
h S ^Tc7)tyD°n<?>^ 4 <7>i¥fc-t-g> ^J^. 1 1 3 6 X a >v h g t iH n^p ^ :^ > ^ 

T<7)L (Lower) ( t - 57 6 dlcMltO li 1 X n -v h g j; ^) ~rm<^. ^:^^^t^ru }^W1± 

Lt^v^^mznJt-\^X is . T*^ S @ C L (Cen t er Lowe r) V^ - > ( t - 5^ 6 c ic 
ItO 2 5 6 7s u >y K g ^ T <7) 57" 5 - <?> ^ ^^ 4 i: M d°d ^ 4 i: vE "t ^ ^ tal 
icitlt^ LTfc ►) . T)!?^'?>^Sg-t'^^:)*>_hib^'b— SB<7>C U (Center Upper) > (t^ - 
5^ 6 b ic WJtO a 5 7 t^h 1 7 2 X a >y h S * T- M °d ^^ 4 h ^ ^-<D^ jz^\ 4 t 

t^U1±'t ^^i^lznJtLX is . T*- raS g -t 'S: #p *>-S±c7> U (Upper) - > {^-9 

^ ^ ^ X ( B C 1 3 ) ^i^s'^^-t^ m X. tJE ; 7s ;b 1 3 a . t ; ^ > ( S i H 4 ) 
^m^-f ^ J X>i \ 4 h h^\z\^- 9 tn^-f ^m^^ 0 T:^T* o T jxl^^Wr^<^'r □ 

35 1 5 \z^in^inm.n htLX\^^o ^tz. mmUb li L - > ic ?t It^ -5 t - 5^ 6 d J; 

[0016] 

t ^ ^ - ^ 7' - 7s ^ # > 7' 7 i: K ^ * > 7° 8 i: . — ^ T ^ ^ - ^ ^ - 7' 

1 ictii^c^ ti/i}if^t\i= 1 6 ic^tt "btiTv^ ^ ic. 3 <?>timw 1 6 IC a > ^ > 7^ 

9 ib^'^tt tlT -S. o Z CO ^ ^ >v y' 9 \z\t . APC (automatic pressure control) 
y^h^mv^hflXis '0 . Jxm-')P 1 2 1*1 jEE ;^ ^ p/f fft i: ^ S J: 7 g l/j ic ^ ^ ^ llff! i" 

[0017] 

/3^)S^)ilM^ HI 2 iciK-to t-f 7s5- -y 7°s 1 0 icfcv^T. Ixlt^l;p 1 2 ^l3^)Kfi)^^c^^ 
it^ ^fz'^. X ^ -y 7' S 1 2 t T ^ :^ >^ 4 ^ L v-K - h 3 ^jxftj^P 1 2 ^ ic a - 
K (}f A) -t §0 ;^IC 7s^ -y 7°S 1 4 iCfeV-^T 'j 1- ^ ^ - (IXlt^P 1 2 ) L . )X 

7s^ >y 7" S 1 6 fcV^T . vK - h 3 ^ - - 7' 1 . 2 IC HS(# L tK ^ ^ fi^i $ 1± S 

36 ic N 2 - 'fc 7 o )X <50 X -7^ -y 7° S 1 8 ic T li . T ^ 5^ - ( jx 1 2 ) 1*1 
- ^ ^ a: >y ^-^n^ ^ tz'^. )X<50 X -7^ >y 7° S 2 0 \zis\^X. =E J ^ y h ^UiMt^^M 

<?>rL«^^^L. jxltv^T 1 2 l*llc^x^-5FtLTJEE;^^^^fb^ -tt. )Xc^7,T->y 7° S 2 2 ic 

T . n > H - 7° 'j =! > H . "t ^ . tK n > K - 7° I' t ;b 7 7- 7s ^ 'j =! > IS t 
\t *' n > K - 7' # 'i ^ 'j :3 > )]i R^lji ^ tf =5r -7 » <7) 7s -5^ -y 7' S 2 4 ic T ti . fj^ll 

LTzh ffiW 1*1 ^ N 2 "^^ ^ ^ ^^ - ^ ^ JX<^ -y 7' S 2 6 ic T . N 2 ^ 
^ 57 _ 1*1 ^^^j± t T'S -to ±%S.\z m o rzh'/K<^ ^n- V V S 2 8 fev^T h 3 ^ T 
>a-KL. )X<^7.-7^>y7°S3 0lcjoV^T':7ai^x4^g|^/4ri|Ii--g., m'^\z ^ ^ v -7° S Z 
2\zis\^X^ 4 ^t^- V 3 IX m -t o 
[0018] 

F c p ^IK^ 0 3 ^c5^^-to m2\z^. Lrzm.mi)'mi ^tz'^. 7s^ -y ^-s 3 4 ic^^v^t. 

MD°D^:x>^^^^aLTv^^rv^v-^<- h 3 ^mSJxITv'jcp 1 2 icn- K ( t¥ A ) "t -S o c<?^jt^ 
. 9^ ^ — ^ :jz - V 2> h T t ck L . ^ L T v> T ^ J: = tc X -i^ >y 7° S 

3 6 icfc v^T . > ^ ^ ^ 7*- X 5^ > 7° 7 i: H 7 # > 7° 8 i: ^ ,|gtft L T K ^ ^1 1 ^ ^ 
^S-t-So -F ^ 5^- (jxltv^P 1 2 ) l^ib*Pff^f6. #J;cljr 1 . 0 K p a^Slc^ro fz^. )X 



CO 7^ ^ -V 7° S 3 8 T > > >i -f 9 ^ — Mlc ^ttT |^Kt\-t ^ o /^<^ X ^ 7° S 4 0 ic 
X\t. > > 7' 9 ^ 1^ c . )X ;^ -7^ -V 7' S 4 2 T H N 2 ^' ^ ^ ^ ^ - ( ix Jt^^ 
1 2 ) ic ii A-t o ^ V ^ S A A \z is \t . :^'t v ^ S Z ^ S A 2 ^ ^ >i 
ij*p)f^m. 1 0 0 Hies L L . mSftlca LTv^^v^Jt^li -y 

-7"s 3 8 \zm . pffmmizm t rzm^itYK^ -y ^-s 4 e -y ^-s 4 e ic^ 

v^T ti . IxI^;'):p 1 2 1*1 t}'±^J±\z 4- S ^ TixJtv'j^p 1 2 ic N 2 ^ii A-t S c )X<?> 7^ ^ >y 7- 
S 4 8 ic T . - h 3 ^ > n - K L . )X c7) 7. -y 7° S 5 0 ic T . # - h 3 ic ^ 
5 — ^ :x >x ^ H ±1 L T ^ a . y~ 5 - ^ :^ >^ ^ f^iP L . 7s -t^ >y 7° S 5 2 ic T 

F C P<?>^* Lv^^ff^li)X<?>]ia T*>-5o 
1 ^ ^ ^ 'I 3hrz*)<^mm : 0 . 5'-2min 
1 ^ ^ ^ 'I ^fz ^M^^\ B mm : 0 . 25-^lmin 
l-^-f7;b^f-»)<?>N2^^^Bffig:0. 25-'lmin 
h-^^uBffig: 20-^1 OOmi n 

m4^J±tl (M^^IB ^m^3]mf±ti) :0. OS^-O. IPa 
^^JELt! (N 2 ^*&t<^IUafft() :i 0 0 0 - 1 2 0 0 Pa 

^ ^ : 10^2000 
N 2 #*;^=^fi : 0 . 5 1 s 1 m 

Z<7>J:-7lC. F C P liiS'ffr^^-^- ^ 7 ;^ iiiti^ LT. S^iiimm ^ fz *)<^ J±ti <^ ^ it 

[00 1 9 ] 

iXizmum titmmiz^\-^xmm-t ^ o 

BuMiL^cMJEC VD^g^fflv^. mm-:^^ t LX J iy ^ y (SiH4) t^Uitt^O 

* (B c 1 3 ) t^mmtx. .t'n > H - 7°>- :n ymm^trnfi^Lrzo f^mmm^n ^ fz 
^ic F c p ^mm L fz. 

f^m^m\zis\^X It . fxfZfP 1 2 l^</) h - ^ >iJ±tlt^^6 6 . 5 P a . S i H 4 rLM)b*0 
. 2 s 1 m . B C 1 3 'MM. i)^ 0 . 002s lm.ri*lM)^)b* 380-^400° CX^ML 

tZo 

F C P a. m±Bti (N 2 ^.'^m<r)3mBti) 2 0 0 P a . M^hJEE^ (K^^l#<^ 
r^<^aaff t!) 0 . IPa. l ^ ^ <^t^fig*M m i n . /±:/U^M:A:j±t/)b-'^ 

Md^I±:^*Ttc^©j$-t±-5>^fi6*^-5 s e c. ^ ^ ^ JiWLh^ I 0 00. h-^^u^^i?*l 0 
0 m i n . N 2 m'i^&t^ 1 s 1 mXmMLrzo 

itmm : 

m.mms.iimmm t m-x^ . f c p itmmL^j:i)-^ rzo 

[ 0 0 2 0 ] 

13 4 icfcv^T. 7>T-c0.t*a> (B) ^'^i^cT^Xn v h (#89) iz 

. B S <^ ^ t/J a 2 % * )^ ic i|X * o T ^ C § „ 

[ 0 0 2 1 ] 

■5 o \tm. mxit. Bmmit 2 6 mm^-r ^ \^ y ^xmm izwj^^L. 2 4 it ^ h 
y ^^<DBmm^^ibx^<Dit^^Bitm±4%x3h^. ^nizptL. mnmxit. 24 
mr^T ^ K 'i > ^ B -iiis^ fbii 2 % xix t o T -s „ m 4 ;^ m 5 ^tg* 
. F c p ^mm-t^ z tiz^ ^ Emm^'^ v ^^±^-'tt^0±^ -tt-s 3 t ^j^-et ^ z ^j* 

[ 0 0 2 2 ] 

m 6 icisv^T . iIItcS ^ yX<r)ji^^m^<^^it^ h v -7' ^f^<D x n >y h (#167) h 

t^v ■um.^<^^r2 V V (#11) izmui^tzU^a^ ^^^\z-D\^xm'&\^rz'i^^i}^^^tLX 



[ 0 0 2 3 ] 

m 7 c^mmt}^^. F c p ^mm-t^ c t ic j: o ;^:^ais<^^^' >v ^mi^-'\^^\^±^ -tt-s c 

i: ^ C ^ t^^t^^o 

[ 0 0 2 4 1 

l-::i_h]K!i-^/!: J; 7 ic. F C P tts B^«i<?>^t^ - N ^ r 5 - :^ ^^ ic f+ « L fc B C 1 3 
[ 0 0 2 5 ] 

7x ^ ffl ^ ^ g^Ax IC jiffl T § ^ L . # a > i.^lj'Mc o T t ii ffl "t -5 3 i: ;!?^- T ^ t ^ 
[ 0 0 2 6 ] 

(2) § fca6</> h t . Slfx^mili-^lxlt^'Ap t . ix it^ ');p 1*1 ic mil 

R^l^frn\zmwL^mm^x\^t^\^'^^t^- v ALrz'\kmxKJt^iP\zPi't iM^^\% h 

[0ffl<^ffli|i'5rmBH] 
[ 0 0 2 7 ] 

[i2i 2 ] ^§tm<r)^mw^m\zi^,=b ^mw'mm.<^mm.^'A\z^n ^f^m^m^^^-t y n 
[m 3 ] ^mn(7^mmmm\zi^h^mi^mm.(7^mm.ii'A\zisn^F c p ^m-^^-t-y 

X2 — ^ ^ — h X3h ^ o 

[m 4 ] ^mmiz<^i^muM\zisK^xmwc3 ^ > x^Emt^^^it^^-trnxs^^ . 
[m 5 ] ^mnizi^i^mum titmm t \zis\'^xBmfM<^'< v ^m-r ^ k > r^?^ 

[He] i^^m\zi^,^%mM\zis\^xmwt2> y x <^ m.^m.m<^^it^^^'t mx ^ ^ 

o 

[ 0 0 2 8 ] 

1 T ^ ^ - ^ ^ - 

2 -f>-^-^^-7' 

3 #N - h 

4 3Z 



6a^6d \L — '9 



imm^] mm 



1 ] 




cu 



CL 



BCl3 r: 
SiH4 '- 



13 

2_ 



N 0168-1721 
N 0128-1 67 

No 37-127 

Noll -36 
Nol-10 



T:<)'>€)7XP >7 
*5fflXP >y h) 



14 



15 




[121 2 ] 



S10 



812 



S14 



516 



S18 



-S20 



822 



S24 



y ^"f^ N2 y 



-S26 



S28 



530 



-S32 



S36 



^jt^p^:^^ i.okpa m^tc/^ofc i^y</uy' 9 ^mifxmM. 



S40 



S42 




Yes 



S46 



S48 



S50 



S52 



[121 4 ] 



5x10 

E 
o 



20 



o 

CB 

+-» 
C 

a> 
u 
c 
o 
o 




OQ 4x10 



20 













A 








±2% 








. ■ . 



2 3 
RUN No. 



m 5 1 



5x10 

E 
o 



20 



-©— #89 FCPiiL 
#89 FCP#y 



o 

1 



o 
o 

o 




CQ 4x10 



20 



5 10 15 20 25 
Idling time [h] 



^ 13 



12 



11 



10 



FCPl 



Top #167 
Bot#11 



2 3 
RUN No. 



15 

I 14 

E 

i 12 

o 11 



-e— Top #167 
-A— Bot#11 



FCP Hffi 



10 



0 10 20 30 40 



Idling time [h] 



mm] 

^mA-t^mizmmjpnizmmt^M\^^^mxjxmpizn-t^M^^\Bt^y^'\i:^:^coiit^'^ 

[MJ^mi 133 



0 0 0 0 0 1 1 2 2 

20010111 

300075902 

m^^t^4^ffEm4^5fHT@ 1 4*2 0^ 



